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CONNECTOR ASSEMBLY FOR AN EXPANDABLE SLOTTED PIPE 

This invention relates t-o ~ 

in connecting sections of " ™* 

* s»eccxons of expandable hihSr^ 

particular but not exclusively Z use in thfco " 
sections of expandable slotted t JL£ C^T^* ° f 
5 downhole applications in the oil Z ut ^«ed in 

extraction industries. >M ^"tion and 

Expandable slotted tubinq (est. «,^k 

»•».). «y ba uaed i„ various do«J" a^l "" tK *™ 1 * 
create a large O01|b . r o£ i ongitudlMl « 

convener. tubi» g the OTt . r ^ * - 

tbro„ g b , reason iato a J^^ZZZ^Z 
5 the raatriotion. The tub** my then „. exp ^ ^ 
dramattr largar tban tba raatriotion 

up into a ,tr lttg by „. ldlBg u, j ta to " 

3aatb!r ; " °"- Sb °" '» ^ 

vaathar. « m v ba oUficuit to .aiataia conaiateat „alo 

ta^aratara. aad arpo.ad fl. M . or creat5<i ^» 

»e 1 da» g operation. Partner, in tba event of a -ale-run. 
reou.rin, tba weided laagtba of tuba £ orau. g tba aST atria, 
to ba aaparated. tba tabino «aat ba cut. and t ba oat tubing 
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may not be suitable for re-use. 

It is among the objectives of i-ho ~ 
provide a means of Present invention to 

corrMpoadiag aanmr t0 th(! •«*• '» » 

^ P Arftaiag a oorre^i., femle portlon; 

To. l^ntio. tath, to a o««od of loctioo 

As used herein, the tern. -slotted- or "slot*.. • 
intended to encompass any mttiog , ^ " 

of a tubular structure intended to fJLftT^ 
-cpansxon, including, 8lota which extfiad 1^*' 
through the tube wall and which oermi,- ^ Partlally 
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drilled holes. 

The parts may be arranged with the respective slots 
alxgned, though this is not considered essential to the 
successful expansion of the assembly. 

Preferably, the parts define corresponding screw 
threads, such that the parts may be made up by relative 
rotation. Alternatively, the parts may be adapted to allow 
make up by stabbing in or most preferably by a combination 
of stabbing and rotation. 

In a preferred arrangement fasteners are provided for 
securing the parts to one another; this prevents radial 
separation of the free ends of the parts when the connected 
tubing is expanded and prevents rotation of one part 
relative to the other. Most preferably, fasteners are 
located adjacent the free end of the outer female portion 
to prevent the end from flaring outwardly on the tubing 
being expanded. The fasteners may be releasable, for 
example short screws for location in appropriate holes 
provided in the parts, such that the tubing may be 
separated in the event of a mis-run. The use of screws and 
the like, and the associated screw-holes, also provides a 
convenient means for ensuring that the parts are in a 
desired alignment. 

Preferably also, the parts define corresponding 
threads and are also securable to one another by fasteners 
Most preferably, the fasteners engage the female portion 
between the free end and the threaded portion thereof. 
This arrangement may be provided at any point in the slot 
pattern. In an alternative arrangement fasteners may also 
be provided to engage the male portion between the free end 
and the threaded portion thereof . With this arrangement it 
is preferred that threaded portions are located on the 
"nodes- of the parts, between the slot ends, that are not 
deformed by expansion of the assembly. 

Preferably also, the portion of each part for engaging 
the free end of the other part includes an undercut ledge 
or groove, and the free end of the other part defines a 
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the end of the other pa rt xl m ^ ^ * °° 
of the free ends fLrtna "** 

nar ing of tji^ri : zrr^rr r e; . such 

tubing .ore on which tools -JT^^^*^ 
Parts are threaded, the Hpped free end of the malT^on 

~ ar 7- d - d — hardly to pa" tt 
female thread, and to allow the parts to be at least 
partially made-up by atabbing in . Such ^ 
accomodated by providing a living ^ ^ ^ ^ 

The parts may be formed integrally with the respective 
tubing lengths, or may be welded or otherwise secure! 
thereto; the welding or securing operation may be carried 

tin: ^It^" 9 ^ 388embly f3Cility ' ™* »~ ^ 
coition ^ ^ * t0 — - 

assent 6 " 31 8h ° UlderS "V ^ on the connector 

assembly on one or both parts to facilitate handling of the 
assembly and the connected tubing. Preferably, the 
shoulders are provided at nodes of the parts 

These and other aspects of the present invention will 
now be described, by way of example, with reference to the 
accompanying drawings^ in which: 

1 Jt^l 1 " 3 8eCtional View * » l^gth of expandable 
slotted tubing (EST) , shown in an expanded conf igLtion - 

Figure 2 is a sectional view on line 2 - 2 of Figure 
1. and also shows the est in unexpanded configuration- 

Figure 3 is a half section of a connector assembly in 
accordance with a preferred embodiment of the present 
mvention, with the parts of the assembly shown separated; 
and 



35 



Figure 4 is a half section of the connector assembly 
of Figure 3, showing the parts connected. 

Reference is first made to Figures 1 and 2 of the 
drawings, which illustrate a length of expandable slotted 
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tubing (EST) 10. m its initial configuration, the tubing 
10 is simply a length of pipe in which a series of 
longitudinal slots 12 have been machined (shown as tube 10a 
with slots 12a in Figure 2). Applying a radially outward 
force to the tubing wall, for example by passing a mandrel 
through the tubing, causes the tube to expand such that the 
slots 12a become diamond shaped openings 12b, as described 
in WO93\25800. 

The tubing 10 is supplied in lengths suitable for 
transportation and handling and these are joined to one 
another on surface to create a tubular string. The 
connector assembly 20 as illustrated in Figures 3 and 4 of 
the drawings is used to connect such tubing lengths. The 
assembly 20 comprises a first part 22 and a second part 24, 
which are mounted on the ends of the respective tubing 
lengths. In this particular example the parts 22, 24 are 
adapted to be welded to the tubing ends. The parts 22, 24 
are intended to expand in a similar manner to the tubing 
10, and as such are provided with similar longitudinal 
20 slots 26. 

The free end of the first part 22 is machined to form 
a male portion 28 and the free end of the second part 22 
defines a corresponding female portion 30 adapted to 
receive the male portion 28, as will be described. Both 

25 portions 28, 30 carry corresponding screw threads 32,33 
such that the parts 22, 24 may be made up by relative 
rotation. The threads are located on the "nodes' 1 27a, 27b 
of the fingers 40, 41 formed by the slots 26, that is the 
areas between the slot ends which remain substantially 

30 undeformed following expansion of the assembly 20. 

Each part 22, 24 also defines a respective undercut 
ledge 34, 35 for engaging the free end of the other part 
36, 37, which is of corresponding form. The ledge 35 
formed on the second part 24 defines a back angle and co- 

35 operates with a radially extending lip 39 on the free end 
of the first part 36. This serves to prevent the free ends 
of one part separating from the other part on expansion of 
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I™ c a h u f " e end 36 of the fi - fc « - 

the screw thread 33 1'n ^TT T UP " t0 *- ^ 
defines a l iving M 

,„ je „ . 3 9e 38 " Ic Wl11 ^ noted that the hinae 
38 ls spac d a relatively long d . stance hxnge 

3 such that om y small degree of deflection «- 
tL'L^ " t0 all ° W ^ *~ - » ^ Pass the 3^ 
As noted above, the slots 26 in the parts 22 24 ar* 
arranged such that the free ends 36. 37 of the Parts t 

hole 42, 43. The holes 43 in the second part are counter 
sun* whereas the holes 42 in the first part 22 are 
threaded such that the fingers 40, „ _ be J^Jl « 
another usxng a number of ahort screws 44 . The « 
are located ad.acent the free end of the second part 
the fingers 41 will have a tendency to flare outwardly on 
expansion of the tubing. ln addition , . line Qf ^™ 

a a nd°i th T Vided OD ^ ° ther 8ide ° f the ttauu^T 7 
and in this case it may not be necessary to provide a back 
angle on the ledge 35, as the additional set of J j s 
prevent the expanded fingers 40 fro. separating f ri2 
expanded part 24. If the back angle on the ledge 3 5 is not 

ZThe ^ radiallV 6Xtendin9 UP " -V befitted In 
thus there is no requirement to provide the living hinge 

To connect two lengths of tubing provided with the 
tubing connector assembly 20, the parts 22, 24 are brought 
together, or stabbed in, such that the free end 36 of the 
first part passes inside the free end 37 of the second 
part, the end 36 being deflected inwardly to ride under the 

TV V ^ ^ ^ threadS 32 ' 33 come 

together the first part 22 is rotated relative co the 
second part 24 until the parts 22. 24 are securely engaged 
If necessary, the first part 22 is then rotated in 'the 
opposite direction to bring the holes 42. 43 into 
alignment, which also serves to bring the slots 26 in the 
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connector ™«a, lie . „ v " '"™- The «■"■>» -th. 
dianeter. However '"""^ " "» d " i "" 

«* - «»t^irr. n %r%rT r- 

modifications anrf suo^ect to various 

ons and ^rovementa without deoarUnn 
scope of the invention. ^parting from the 
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CLAIMS 



oxng (io J . the assembly comprising tubular f i™- 
and second parts f22 . 24) for mo on the en/ , 

respective lengths of slotted tubing 2 ^ 
slotted ( 26) ^ the free ^ Qf f ^^«» ^ 

male portion ( 28 ) and the free end af ,1 deflnin * a 
-fining a female portion cTlT^ £ f^fof 
the parts are adapted to engage with one another «d to 
permxt expansion of the coupled parts in 
manner to the tubing. ^ ° 3 corree P°°ding 



Oa. ?0 Tr"^.^. Clai «" 1 the part. 



2, 



3. 

parts 
33), 

rotation. 



The connector assembly of cl a i ra x or 2 , wherein ^ 

H ' 2 ' 241 d6flne «=°«esponding screw threads (32 
such that the parts may be made up by relative 



parts T ? 22 C0 2 T t0r a r embly ° f Claim X ' 2 ° r 3 ' Whe «- the 
parts ( 22 , 24) are adapted to allow make up by stabbing in. 

where^ ~Z d T * *" ™ 

threads ( 32 J co "«P°*<iing screw 

co^if,/ . " e adaPted t0 allow «•» by a 

combination of scabbing in and rotation. 

6. The connector assembly of any of the preceding claims 
wherein fasteners (44, are provided for securing ^ 
|22 # 24) to one another. 

7. The connector assembly of claim 6, wherein the 
fasteners (44) are located adjacent the free end of the 
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female portion (30), to prevent the end from flaring 
outwardly on the tubing being expanded. 

8. The connector assembly of claim 6 or 7, wherein the 
fasteners (44) are releasable. 

9. The connector assembly of claim 8, wherein the 
fasteners are screws (44) for location in appropriate holes 
(42, 43) provided in the parts (22, 24), such that the 
tubing may be separated in the event of a mis -run. 

10. The connector assembly of any of the preceding claims 
wherein the parts (22, 24) define corresponding threads 
(32, 33) and are also securable to one another by fasteners 
(44). 



11. The connector assembly of claim 10, wherein the 
fasteners (44) engage the female portion (30) between its 

15 free end and the thread (33) thereon. 

12. The connector assembly of claim 11, wherein fasteners 
are also provided to engage the male portion (28) between 
its free end and the thread (32) thereon. 

13. The connector assembly of any of the preceding claims, 
20. wherein the parts (22, 24) define corresponding screw 

threads (32, 33) and the threads are located on the nodes 
of the parts. 



14 . The connector assembly of any of the preceding claims 
wherein the portion of each part (22, 24) for engaging the 
free end of the other part (24, 22) includes an undercut 
groove (34, 35), and the free end of the other part defines 
a tongue (37, 36) to locate in the groove (34, 35). 

15. The connector assembly of claim 14, wherein at least 
one of said portions defines a back angle to engage with a 
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UP <39) ° n the — of the other part. 

The connector assembly of claim . 
end of the male portion (L , ' Wherein the f "e 

and is arranged to defTect ^ 3 U * < 39 > 

- at least P^^^ ^ ~* * 

17. The connector assembly of = - 

deflection is accommodated by providing a l ^ 
on the male portion (28) . Pr ° Vldlng a ^ving hinge (ae, 

IL2\7~: 2 S 2 S ^ ° f 7 " ™* -aims 
-pective tuling length^ ! Uo" ^ «- 

respective i£ ^ " * ^ 

20. The connector assembly of any of th* „ 
wherein external shoulders ^ Clai - 
Parts CM. 24, to facilitate handing of the J* ^ 

and the connected tubing ( 10 , . assembly (20) 

21- The connector assembly of claim ,n u 

second parts (22 241 ho * , ld first *»* 

provi dinsr first — second lao5ths o£ siMMd ^ 
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(10) ; 



proving tubular slotted first and second parts < 22 , 
24, on the ends of the respective tubing lengths do, . the 
free end of the first part defining a male portion (28) and 
the free end of the second part defining a corresponding 
female portion (30) ; and 

coupling said male and female portions (28, 30) to 
connect the first and second tubing lengths (10) . 
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